INTRODUCTION
Depression is a highly prevalent psychiatric disorder amongst university students affecting up to 31% of the student population at disorder level [1] . Characterized by lower positive affect, depression leads to impairment in social, occupational and inter-personal function, often manifesting in a number of symptoms including: impaired concentration, fatigue, alteration to weight, hopelessness, and disturbed-sleep [2] . Understanding the co-morbidity between depression and other psychiatric disorders can significantly improve the diagnosis and treatment of depression, potentially allowing for early intervention. Insomnia is arguably the most commonly comorbid disorder with depression (for a review see: [3] ), and research concurs that disturbed-sleep amongst students is related to academic, physical and psychological impairment [4] . Indeed, significant life (e.g., leaving home, increased independence) and academic changes (e.g., independent learning) accompany the transition from school/college. For many students, these stressors likely precipitate symptoms of insomnia and mental health difficulties such as depression [5] .
Insomnia has recently been recognised as a public health concern, one which can ultimately lead to long-term physical and mental exhaustion, disturbed mood, concentration and memory, and the onset of depression [6] [7] [8] [9] [10] . Moreover, meta-analytic results show that in-https://doi.org/10.17241/smr.2019.00332
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somnia leads to a twofold risk of developing depression [6] , and that treating insomnia in those with depression can significantly reduce depressive symptoms [11] . It is well noted that depression often emerges as a consequence of insomnia and anxiety [6, 12] . Considering poor sleep, anxiety and depression may impair academic performance, students who display such symptoms will certainly be disadvantaged, with limited career opportunities for those falling short of their goals.
To the best of our knowledge only one study has previously examined the relationship between mental health difficulties and insomnia in UK students, specifically from The Oxford Sleep Survey [13] . It emerged that the majority of students clustered into a high-risk psychiatric difficulty group (i.e., displaying symptoms of hallucinations, paranoia, depression, anxiety and hypomania) screened positive for insomnia when compared to those at low-risk. Moreover, amongst the whole sample of students, symptoms of insomnia were most prominently related to anxious and depressive symptoms. Additional research is now required to better understand the interrelationship between symptoms of insomnia, related sleep-disorders, depression and anxiety in the university student population.
The present study aimed to further examine the association between symptoms of insomnia, anxiety and depression amongst the understudied population of university students in the UK. The role of other potentially co-occurring physiological sleepdisorders (e.g., sleep apnoea, narcolepsy) were also examined and controlled for when considering this relationship. Specifically, this study sought to determine: 1) the prevalence of insomnia, anxiety and depression symptoms; 2) the reporting of other sleep disorder symptoms including apnoea, sleepwalking, narcolepsy, restless legs syndrome/periodic limb movement, and circadian rhythm disorder; and 3) the relationship between depression and insomnia symptomology, after controlling for the effects of physiological sleep-disorder and anxious symptoms.
METHODS

Sample and Procedure
A cross-sectional online questionnaire-based study was implemented comprising of questions designed to assess the symptoms of depression, anxiety, insomnia and other various sleepdisturbances. The study protocol was approved by the (Masked for Review) University Research Ethics Committee (Protocol number: AMRKT/D&S-PSP-133), and all participants provided informed consent prior to participation. The survey was advertised to students at four northern universities in the UK through each institutions course credit scheme. 579 participants began the survey, and 478 respondents (mean age = 20.60 ± 7.72, range 18-60, 79% female; 87.7% undergraduate) who provided complete data were entered into the analysis.
Measures
Symptoms of anxiety and depression were assessed using the original version of The Hospital Anxiety and Depression Scale (HADS) [14] , consisting of 14 items (seven for both the anxiety and depression subscales) scored between 0 and 3, with a maximum score of 21 on both subscales. Higher scores on each subscale represent greater anxiety and depression. For each subscale, a score between: 8-10 indicates mild; 11-14 moderate; and 15-21 severe symptom severity. Whereas ≤ 7 indicates a normal (non-case) score. Both subscales demonstrated good internal consistency (Cronbach's α of 0.87 for anxiety, and 0.76 for depression).
Insomnia symptoms were assessed using The Insomnia Severity Index (ISI) [15] . The ISI consists of 7 items examining the severity of insomnia symptoms over the past two weeks including difficulty initiating and maintaining sleep, and awakening too early. Items are scored on a 5-point Likert scale, with total scores ranging from 0-28. Higher scores represent greater insomnia severity. Specifically, a score between: 0-7 indicates no clinically significant insomnia; 8-14 subthreshold insomnia; 15-21 clinical insomnia of moderate severity; and 22-28 severe clinical insomnia. Assessment of internal consistency yielded a Cronbach's alpha of 0.86.
Subscales of the SLEEP-50 [16] examined symptoms of apnoea, sleepwalking, narcolepsy, restless-legs syndrome/periodic limb-movement (RLS/PLMD), and circadian-rhythm disorder (CRD). The SLEEP-50 consists of fifty items; in the current study items relating to insomnia (assessed by the ISI) or sleep hygiene were omitted. Participants were asked to rate to what extent the items have been applicable in the past month (0 = not at all, 4 = very much). An example item is: "I am told that I wake up gasping for air. " Higher scores indicate a greater presence of the specified symptom. Total scores of: ≥ 15 indicate apnea; ≥ 7 sleepwalking; ≥ 7 narcolepsy; ≥ 7 restless legs syndrome/periodic limb movement; and ≥ 8 a circadian rhythm disorder. Assessment of internal consistency yielded a Cronbach's alpha of: 0.70 for apnea; 0.61 for sleepwalking; 0.64 for narcolepsy; 0.68 for restless legs syndrome/periodic limb movement; and 0.60 for a circadian rhythm disorder. The results demonstrated that 39.1% of students indicated subthreshold insomnia and 25.3% were in the clinical range (21.3% moderate, 4% severe). The prevalence of anxiety symptoms was rather high with 22.6% of the sample reporting bor-derline levels and 35.8% presenting in the clinical range. Whereas, depressive symptoms were somewhat lower with 12.6% of students reporting borderline levels and 6.3% reporting clinical levels. Finally, measurement of sleep characteristics showed that: 1.3% indicated apnoea symptoms; 5% narcolepsy symptoms; 4.6% RLS/PLMD; 3.1% a CRD; and no instances of sleepwalking. Independent samples t-tests demonstrated that reports of RLS/PLMD symptoms were significantly higher amongst females (M = 2.15 ± 2.07) when compared to males (M = 1.61 ± 2.07: t(485) = -2.09, p = 0.04). No other sex differences were observed. Correlations are presented in Table 1 .
RESULTS
Prevalence
Relationship between Insomnia and Depressive Symptoms
A bootstrapped (2000 resamples) hierarchical linear regression analysis assessed the association between sleep-disturbances, insomnia and depressive symptoms after controlling for anxiety, age and sex. This was completed in two steps and the overall model predicted 48.7% (adjusted R 2 ) in depression, a large multivariate effect size (f 2 = 0.94) according to Cohen et al. [17] . The Mahalanobis Distance test identified nine cases as having a high probability of being an outlier (p = 0.001) and were removed from the dataset. We also inspected tolerance levels and the lowest score was 0.618, therefore indicating low multicollinearity among predictor variables. The first step of the model included demographic characteristics (age and sex); sleep problems (i.e., symptoms of: sleep apnoea, narcolepsy, restless legs syndrome/periodic limb movement, circadian rhythm disorder, and sleepwalking); and insomnia, as measured by the ISI, and predicted 31.6% (adjusted R 2 ) of the variance in depressive symptoms. In the first step of the analysis, depressive symptoms were positively associated with RLS/PLM symptoms (β = 0.097, p = 0.028), sleep apnoea symptoms (β = 0.154, p = 0.001), and ISI scores (β = 0.434, p = 0.001). To better understand the association between sleep problems and insomnia with depressive symptoms, and given the high co-morbidity between depression and anxiety, we statistically controlled for the effects of anxiety (HADS-D) in the second step of the analysis. Adding HADS-A scores in the second step significantly increased the predicted variance in depressive symptoms by 16.9% (F change = 152.62, p = 0.001), and there was a strong positive association between anxiety and depressive symptoms (β = 0.510, p = 0.001). The relationships between sleep apnoea symptoms and insomnia with depression were retained. However, the relationship between symptoms of restless legs syndrome/periodic limb movement and depression became non-significant ( Table 2 ).
DISCUSSION
Young adulthood is a critical time period for the onset of insomnia and depression, particularly in the student population [18] . Despite this, research exploring the relationship between these two psychiatric difficulties amongst students in the UK remains limited. The results from our study indicated that approximately one fifth of students in the current sample experienced mild to severe levels of depressive symptoms, and two thirds reported anxious symptoms. Moreover, whilst one quarter indicated insomnia symptoms in the clinical range, the prevalence of sleep-disorders other than insomnia remained low (< 5%). These prevalence rates are comparable with previous research reporting high levels of depressive and/or insomnia symptoms in American university students and [19, 20] appear to be markedly higher than point prevalence rates established amongst the general population [21, 22] .
The present study also demonstrated that symptoms of insomnia and apnoea were significantly related to depression, after controlling for co-morbid anxiety which is commonly related to both difficulties [6, 7, 12] . Symptoms of anxiety may perpetuate insomnia due to increased worry and ruminative thinking when attempting to initiate sleep [23] , and among students this may relate to the stress of academic life. The nature of this thought pattern may lead to negatively toned cognitive activity, arousal and distress which delays sleep-onset [24] . In turn, daytime consequences of insomnia and/or apnoea may impair the ability to adequately cope with social and interpersonal difficulties and academic stressors faced by stu-dents, which may precipitate symptoms of depression [25] .
Distress and low wellbeing among young adults is rising [1] with a subsequent rise in instances of poor wellbeing and distress amongst university students. Recent reports show an alarming approx. Fivefold increase in the number of students who disclose a mental health condition to their institution over the past decade. Consequently, student counselling and disability services have fell short when meeting the demands for support required [26] . Considering that the consequences of depression can be severe for the academic, social, and professional lives of university students [17] student-focused mental health services in the UK need to improve screening processes to identify at-risk populations and engage in early intervention [27] . Indeed, psychiatric difficulties can be easily identified and targeted for intervention amongst young adults [13] and screening for sleep-disorders such as insomnia would certainly provide a useful advancement considering its preceding relationship with depression [12] .
Several limitations should be noted. The students in the current sample were recruited from only four universities where they were remunerated with course credit. Moreover, the present sample consisted mostly of female participants, and as such the present findings may not be fully generalizable to males and all UK university students. However, it is relevant to note that women are more likely than men to experience both insomnia and depression [28, 29] . Moreover, as the mean age of the current sample was relatively young, the outcomes may not extend to older adults who are perusing a university education. Next, considering the cross-sectional nature of the current data, we cannot ascertain whether there is an increase in new onset depression associated with student life or a potential effect rolled over by adolescent sleep and depressive difficulties. Finally, whilst symptomology of sleep disorders other than insomnia were subjectively examined (e.g. apnoea, narcolepsy), objective assessments of sleep (i.e. actigraphy, polysomnography) should be used to confirm diagnosis. With these caveats in mind, future, more rigorous research should confirm the current outcomes amongst a more representative and balanced sample.
In sum, the current outcomes highlight the high prevalence of depressive and insomnia symptoms amongst university students in the UK. Moving forward, research should consider the role of underlying psychological and psychosocial factors that may serve to explain this relationship. Finally, considering the efficacy of reducing depressive symptoms through the treatment of insomnia [11] , further research should also examine the efficacy of institutional student sleep interventions in circumventing depression.
